Introduction
Isotopic substitution is the minimal modification of a molecule. This may result in a change of the nuclear magnetic shielding. The study of such an effect is therefore important for elucidating the origin of chemical shift.
Intramolecular isotopic effects on the Larmorfrequency induced by the replacement of protons by deuterons are well known for many nuclei [1] [2] [3] [4] . The order of magnitude of this effect comes up to 1 ppm in some molecules. An isotope effect induced by heavier nuclei has been found as far as we know only in a few favourable cases in the NMR spectra of 13 C (Ref. 5 
Results
In Fig. 1 three of the 55 Mn spectra of the mentioned sample at different times after preparation are given. Due to the slow exchange of the oxygen atoms the five permanganate species 55 All five lines which are due to the five species are well resolved in the spectra at different times (see Figure 1) . The substitution of an 16 0 atom by an 180 atom (n = 0 to n = 1) results in a change of the Larmor frequency of (12.48 ± 0.33) Hz to lower frequency, which is an isotopic effect of -(0.559 ±0.015) ppm. The evaluation of the spectra yields an isotopic effect of -(2.245 + 0.032) ppm for the two species 55 Mn 16 04~ and 55 Mn 18 04~, this is -(0.281 + 0.004) ppm per mass unit. It should be noted, that the lines are equidistant within the limits of error.
For comparison, in the 59 Co-spectrum of the Co(CN)6 3_ -ion an isotopic effect of (0.914 + 0.004) ppm for the isotopic pair 12 C, 13 C and of (0.197 + 0.007) ppm for the isotopic pair 14 N, 15 N has been found 9 , which are of the same order of magnitude and also to lower frequency 10 .
The evaluation of the intensities of the five lines as a function of time yields the time constant for the oxygen exchange in the water-permanganate system. A preliminary value for the time constant in the given sample is days at room temperature. Using these values, the very complicated 55 Mn pattern of a 17 0 enriched permanganate sample, which contains also 18 0 and 16 0, used in Ref. 13 for evaluating the scalar spin-spin coupling between 5i, Mn and 17 0 can be explained. A detailed investigation of these isotopic effect phenomena is running.
